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(54) HEAT-TREATING DEVICE 
(57)Abstract: 

PURPOSE: To reduce the generation of particles on a 
material to be treated to contrive to improve the yield of 
a product and to contrive the evenness of a heating 
treatment and the improvement of heating accuracy. 
CONSTITUTION: A heater 11, which is used as a heating 
means, is built in a mount stage 10 with a wafer W 
placed thereon and a heating plate 12 provided with a 
built-in heater 13, which is used as a heating means, is 
arranged at a position, where is located over the wafer 
W and opposes to the stage 10. Thereby, the surface 
and rear of the wafer W can be subjected to heat 
treatment and a solvent evaporated by heating can be 
prevented form adhering on the plate 12 into a bedewing 
form. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermal treatment equipment characterized by coming to arrange the 
condensation prevention object in which temperature control is possible in the location which 
counters with the above-mentioned installation base in the thermal treatment equipment which 
heat-treats the above-mentioned processed object with the heat supplied from the heating 
means formed in the installation base in which a processed object is laid. 
[Claim 2] The thermal treatment equipment according to claim 1 characterized by exhausting 
through the exhaust port established in this annular exhaust air space while forming seal space 
between an installation base and a condensation prevention object and forming an annular 
flueway in the periphery section of this seal space. 

[Claim 3] The thermal treatment equipment according to claim 1 or 2 characterized by having 
formed the installation base or the condensation prevention object possible [ an attitude ] to 
another side, and enabling accommodation of an installation base and the clearance between 
condensation prevention objects of it. 

[Claim 4] The thermal treatment equipment according to claim 1 or 2 characterized by 
controlling the temperature of the heating means of the above-mentioned condensation 
prevention object based on the signal by which detected the temperature between an installation 
base and a condensation prevention object with the temperature detection means, and 
transmitted the signal from this temperature detection means to the temperature control means, 
and data processing was carried out with the temperature control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thermal treatment equipment which 
processes by supplying heat to the processed object laid on an installation base. 
[0002] 

[Description of the Prior Art] While reducing a circuit pattern using a photolithography technique, 
imprinting to a photoresist in the production process of a semiconductor device generally and 
carrying out the development of this, it has heat-treated suitably. 

[0003] When performing such processing, the processing system shown in drawing 7 is used. The 
loader section 40 to which this processing system carries in and takes out the semi-conductor 
wafer W as a processed object (a wafer is told to below), The brush washing station 42 which 
carries out brush washing of the wafer W, and the jet water washing station 44 which washes 
Wafer W with high voltage jet water, The adhesion processor 46 which carries out hydrophobing 
processing of the front face of Wafer W, and the cooling processor 48 which cools Wafer W to 
predetermined temperature, Grouping of the developer 54 grade which carries out the 
development of the resist coater 50 which applies a resist, the heat treatment equipment 52 
which heats Wafer W before and after resist spreading, and performs prebaking or postbake, and 
the wafer W is carried out to the front face of Wafer W in one, and the improvement of drawing 
in working efficiency is in it. 

[0004] The wafer conveyance way 56 is formed along with a longitudinal direction, each 
equipments 40-54 turn a transverse plane to this wafer conveyance way 56, and are arranged in 
it, and in order that the wafer conveyance object 58 may perform delivery of each equipments 
40-54 and Wafer W, the wafer conveyance way 56 top can be moved to the center section of 
the processing system constituted as mentioned above. 

[0005] The above-mentioned heat treatment equipment 52 is formed as one block object with 
which the heat treatment equipment 52 of a large number which have opening 52A suitable for 
the wafer conveyance way 56 side was piled up to multistage, and two or more block objects are 
installed. Each heat treatment equipment 52 And for example, the hot platen 60 which is the 
installation base in which Wafer W is laid as shown in drawing 8 , While being arranged that the 
processing space 64 should be formed in the heating element 62 which supplies heat to Wafer W 
through a hot platen 60, and the upper part of a hot platen 60 The body consists of support pins 
70 which insert in the breakthrough 68 drilled by the covering member 66, the hot platen 60, and 
heating element 62 which exhaust the gas which occurs at the time of heat-treatment, and 
deliver Wafer W on a hot platen 60. In this case, a hot platen 60 and a heating element 62 are 
fixed, and the support pin 70 is connected with the piston 78 of the cylinder 76 for support pin 
rise and fall, and is formed possible [ frequent appearance ] on the hot platen 60. Moreover, the 
tubed shutter 80 is arranged in the periphery section of a hot platen 60 possible [ rise and fall ], 
and this shutter 80 can be connected with the piston 84 of the cylinder 82 for shutter rise and 
fall, and can divide the processing space 64 now from the outside. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it sets to this conventional kind of heat 
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treatment equipment. If it heat-treats after spreading of resist liquid with many solvents or 
additives (a solvent etc. is told to below) The solvent which evaporated with heating adheres to 
the medial surface of the covering member 66 in the shape of dew condensation, and the dirt of 
the covering member 66 is caused. And there was a problem of causing lowering of the product 
yield by the solvent adhering to the covering member 66 carrying out condensation desiccation, 
serving as particle, and falling to up to a wafer W front face. 

[0007] Moreover, the underside side of Wafer W was heated, and since it was the structure 
exhausted from the center of the upper part of the covering member 66, the problem that it was 
not enough and the field intima thickness precision of Wafer W fell also had the temperature- 
distribution precision of hot-platen 60 front face. Furthermore, in heating only from a wafer W 
rear face, since the part near the front face and front face of the resist film will be in the 
condition of being hard to dry compared with the part near a wafer W front face, as shown in 
drawing 9 , it also had the problem of the resist pattern P on Wafer W having melted at the time 
of development, and falling the precision of a circuit pattern. 

[0008] This invention offers the thermal treatment equipment which enables it to aim at 
improvement in the product yield, and enabled it to aim at the homogeneity of heat-treatment, 
and improvement in heating precision while it was made in view of the above-mentioned situation 
and reduces generating of the particle to a processed object top. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is 
characterized by the thermal treatment equipment of this invention coming to arrange a 
condensation prevention object in the above-mentioned installation base and the location which 
counters with the heat supplied from the heating means formed in the installation base in which 
a processed object is laid on the assumption that the thermal treatment equipment which heat- 
treats the above-mentioned processed object. 

[0010] Although it does not interfere even if the processing space between an installation base 
and a condensation prevention object will be in the open air and a condition open for free 
passage, if a condensation prevention object is arranged in this invention in the above-mentioned 
installation base and the location which counters It is better to exhaust through the exhaust port 
established in this annular exhaust air space, while forming seal space between an installation 
base and a condensation prevention object preferably and forming an annular flueway in the 
periphery section of this seal space. 

[0011] Moreover, [ whether it forms possible / an attitude / to another side, and accommodation 
of an installation base and the clearance between condensation prevention objects of the above- 
mentioned installation base or a condensation prevention object is enabled, and it is formed, 
and ] Or a temperature detection means detects the temperature between an installation base 
and a condensation prevention object. It is desirable at the point that whenever [ stoving 
temperature / of a processed object ] is controllable, by transmitting the signal from this 
temperature detection means to a temperature control means, and controlling the temperature 
of the heating means of the above-mentioned condensation prevention object based on the 
signal by which data processing was carried out with the temperature control means. 
[0012] 

[Function] According to the thermal treatment equipment of this invention constituted as 
mentioned above, it can prevent adhering to the covering inner surface which it can heat-treat 
from front flesh-side both sides of a processed object, and the solvent which evaporated with 
heating condenses, and is located above a processed object in the shape of dew condensation 
by arranging a condensation prevention object in an installation base and the location which 
counters. Therefore, while being able to reduce generating of particle, improvement in the 
product yield by affix drop of a up to [ a processed body surface ] can be aimed at. 
[0013] Moreover, while forming seal space between an installation base and a condensation 
prevention object and forming an annular flueway in the periphery section of this seal space, by 
exhausting through the exhaust port established in this annular exhaust air space, heat- 
treatment of processed dignity can be made into homogeneity, and thickness of a processed 
body surface can be made into homogeneity. 
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[0014] Moreover, while being able to heat-treat a processed object under optimum -temperature 
conditions by adjusting an installation base and the clearance between condensation prevention 
objects, or controlling the temperature of a condensation prevention object, and controlling the 
temperature of processing space, heat-treatment of the management of the circuit pattern on a 
processed body surface and the lower layer section can be performed equally. Therefore, 
improvement in the precision of the circuit pattern on a processed body surface can be aimed 
at. 

[0015] 

[Example] The example of this invention is explained at a detail based on a drawing below. Here, 
the case where it applies to the heating thermal treatment equipment used for the spreading 
developer of the semi-conductor wafer which showed the thermal treatment equipment of this 
invention to drawing 7 is explained. 

[0016] O The top view in which first example drawing 1 s showing some thermal treatment 
equipments with the outline perspective view of the thermal treatment equipment of this 
invention, and showing drawing 2 in a cross section, and the side elevation in which drawing 3 
shows a part in a cross section are shown. 

[0017] The thermal treatment equipment of this invention contains the heater 11 as a heating 
means in the installation base 10 in which a processed object W, for example, a wafer, lays, and 
has the structure which equipped the inner surface side of covering 14 with an exoergic plate 12 
that a plane exoergic plate 12 should arrange about Wafer W, the condensation prevention 
object, for example, the opposed face, which builds the heater 13 as a heating means in the 
upper part location which counters with the installation base 10, and in which temperature 
control is possible. 

[0018] In this case, Wafer W consists of installation bases 10 possible [ alienation ] in the 
condition were supported by the support pin 16 of plurality (3 [ for example, ]) which goes up and 
down by the elevator style which is not illustrated, and on the installation base 10, it is 
supported by pro squeak tee pin 16A laid underground three pieces, and it is laid for example, on 
the installation base 10 in which the gap of about 0.3mm was prepared while it penetrates the 
installation base 10. Moreover, the processing space between the installation base 10 and the 
exoergic plate 12 is the open air and the intercepted seal space 18, and the annular flueway 20 
is established in the periphery section of this seal space 18. And the exhaust port 22 is 
established in four places of the annular flueway 20 (refer to drawing 4 ), an exhaust duct 26 is 
connected to an exhaust port 22 through an exhaust pipe 24, and the inside of the seal space 18 
can be exhausted now by actuation of the vacuum pump (exhauster) which was opened for free 
passage by the exhaust duct 26 and which is not illustrated. In addition, the annular flueway 20 is 
formed by the upper part and the lower ring members 20a and 20b made from aluminum which 
were fixed to the covering 14 side and by which Tufram processing of the front face was carried 
out, for example. Form narrow annular detour path 20e of spacing between the seal space 18 and 
the inside of the annular flueway 20 with 20d of standing-up walls prepared in suspension wall 
20c and lower ring member 20b which were prepared in these up ring member 20a, and pressure 
loss is increased. It is ********** so that the perimeter may be covered and the exhaust air in 
the seal space 18 can be carried out to homogeneity. Agreement 28 is a seal member made of a 
fluororesin among drawing. In addition, into the seal space 18, the supply pipe 30 of purge gas, 
such as nitrogen (N2) gas, is inserted, and N2 gas as purge gas is supplied from this supply pipe 
30. Thus, by carrying out the amount regurgitation of steady flow of N2 gas or the air, the air 
current in the seal space 18 can be laminar-flow-ized, and the thermal effect which it has on 
Wafer W can be reduced. Moreover, the balance of N2 gas or an air content, and displacement 
can be changed, the smallest conditions of the thermal effect which it has on Wafer W can be 
made, and the regurgitation and exhaust air can be performed under the conditions. In addition, 
supplying N2 gas uses it in order to prevent BEKU unevenness at the time of BEKU at the time 
of nonphotosensitivity PIQ (polyimide) spreading. In photosensitive PIQ, air is used. 
[0019] On the other hand, covering 14 is attached in 32d of tie-down plates constructed over 
the pars intermedia of revolving arm 32c of the couple pivoted in bracket 32a of the couple 
which stands up to the flank of the body 32 of equipment pivotable with pivotable support pin 
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32b through lockscrew 32e and 32f of level adjusting screws, and adjustment of 32f of level 
adjusting screws can adjust now the levelness (level) to the installation base 10 of covering 14 
12, i.e., an exoergic plate. Thus, by adjusting the levelness of the exoergic plate 12 by 32f of level 
adjusting screws, the bias of whenever [ from the upper part of Wafer W / stoving temperature ] 
is prevented, and it continues all over wafer W, and homogeneity heating is possible and resist 
thickness can be made into homogeneity. In addition, at the time of an activity, covering 14 is 
usually being fixed to the body 32 side of equipment by clamp 32g. In case covering 14 is opened 
at the time of a maintenance, after canceling a clamp 32g conclusion condition, covering 14 can 
be rotated up with lever 32h connected with the point side of revolving arm 32c, and the seal 
space 18 can be opened. In addition, the shutter device which is not illustrated is prepared in the 
body 32 of equipment, and in case it is receipts and payments of Wafer W, opening 52A is 
opened and closed. 

[0020] Next, the mode of the thermal treatment equipment of this invention constituted as 
mentioned above of operation is explained. Here, heat treatment (PURIBE king) of the wafer W 
after resist spreading is explained. 

[0021] First, the wafer W after resist spreading is held with the wafer conveyance object 58. If 
Wafer W is conveyed to the upper orientation of the installation base 10 via opening 52 A After 
the support pin 16 goes up and a receipt and the wafer conveyance object 58 retreat in support 
of Wafer W by the point, opening 52A is closed and Wafer W is arranged on the installation base 
10 in the seal space 18 (processing space). After purge gas is supplied in the seal space 18 from 
a supply pipe 30 in this condition and the inside of the seal space 18 is permuted by N2 gas, the 
table rear face of Wafer W is beforehand heat-treated by predetermined processing temperature 
with the heat from the heater 11 of the installation base 10 by which actuation adjustment was 
carried out, and the heater 13 of the exoergic plate 12. Under the present circumstances, since 
the vacuum pump interposed in the exhaust duct 26 operates, after the air with which the heat- 
treatment in the seal space 18 was presented is exhausted by homogeneity toward detour path 
20e and flows in the annular flueway 20, from an exhaust port 22, through an exhaust pipe 24, it 
flows and an exhaust duct 26 is exhausted. Therefore, since the exoergic plate 12 is heated by 
the elevated temperature, the generation gas of such as a solvent of the resist applied to the 
wafer W front face which evaporated by heat-treatment, and others is discharged from detour 
path 20e in the condition of having been condensed and heated. For this reason, it is exhausted 
from the annular flueway 20, without becoming possible to prevent the above-mentioned 
condensation in the seal space 18, and adhering to a covering 14 side in the shape of dew 
condensation. Though dewed, since the annular flueway 20 side is dewed and it is discharged, 
there is no possibility that particle may fall on Wafer W. Furthermore, since it is exhausted by 
homogeneity, the piece going-up phenomenon in which thickness will become thick selectively 
with the ununiformity of an exhaust stream can also be prevented. 
[0022] O As for second example drawing 5 , the sectional view of the second example of the 
thermal treatment equipment of this invention is shown. The second example is the case where 
control whenever [ stoving temperature / of the wafer W in the seal space 18 ], and it enables it 
to attain equalization of the thickness of a wafer W front face further. Namely, the exoergic plate 
12 is attached in the covering 14 with which rise-and-fall arm 29a arranged possible [ rise and 
fall ] is equipped with lockscrew 32e and 32f of level adjusting screws in the rise-and-fall 
cylinder 29 through the exchangeable spacer 31. the clearance S between the exoergic plates 12 
adjusted by the installation base 10 and constant temperature with the height dimension H of a 
spacer 31 — arbitration -- accommodation -- being possible (specifically 2-40mm) -- it is the 
case where carry out, adjust the installation base 10 and the clearance S between the exoergic 
plates 12, and whenever [ stoving temperature / of Wafer W ] is controlled. In this case, the 
height control device which is not illustrated instead of a spacer 31 may be established, and you 
may constitute from automatic or hand control possible [ height control ]. Furthermore, a 
regulatory mechanism may be controlled, for example, the timing of rise and fall, the distance and 
the rate of rise and fall, the count of rise and fall, etc. may be operated to arbitration 
corresponding to the class of resist etc. 

[0023] In addition, in the thermal treatment equipment shown in drawing 5 , punching hole 33a for 
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open air installation is drilled in the upper part of the side attachment wall 33 of the body 32 of 
equipment, and the exhaust port 35 is established in the pars intermedia of punching hole 33a 
and the side attachment wall 34 of the side which counters. Moreover, the heat insulation plate 
36 is attached in the upper part side of the body 32 of equipment. 

[0024] In addition, in the second example, since other parts are the same as the first example of 
the above, the same agreement is given to the same part and the explanation is omitted, 
moreover the second example of the above the exoergic plate 12 the installation base 
10 receiving --an attitude -- although formed movable -- reverse — the exoergic plate 12 - 
- fixing -- the installation base 10 the exoergic plate 12 receiving --an attitude -- you 
may form movable. 

[0025] As mentioned above, by enabling accommodation of spacing between the installation base 
10 and the exoergic plate 12 to arbitration, and controlling whenever [ stoving temperature / of 
the wafer W in the seal space 18 ], heat-treatment of the management of the circuit pattern on 
a wafer W front face and the lower layer section can be performed equally, and improvement in 
the precision of the circuit pattern on a wafer W front face can be aimed at. 
[0026] Next, the result of having changed the clearance between the exoergic plates 12 to the 
installation base 10 in the thermal treatment equipment of the second example at arbitration, and 
having experimented about the dirt, i.e., the adhesion degree of a resist, of covering 14 (exoergic 
plate 1 2) is explained. 

[0027] When the temperature of the installation base 10 was set as 140 degrees C, and the 
installation base 10 and the clearance between the exoergic plates 12 were performed about the 
range of 10mm - 35mm and it experimented [ degree / to the exoergic plate 12 of 100 wafers W 
after heat-treatment / resist adhesion ] about the range of temperature:23 degree C (actual 
measurement: 50 degrees C) to 140 degrees C of the exoergic plate 12, the result as shown in a 
table 1 was obtained. In addition, in the experiment, when not exhausting with the case where it 
exhausts from the center section of covering 14, it followed. 
[0028] 
[A table 1] 
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As a result of the above-mentioned experiment, in the example 1 of a comparison, the rectangle 
type crystal was seen on the photograph and the inclination has appeared notably especially 
near the exhaust port. In the example 2 of a comparison, although it could not check with a 
photograph, when the front face of the exoergic plate 12 was wiped off in BEMCOT (a kind of a 
protection-against-dust cloth) which made alcohol become wet, adhesion of a resist was seen a 
little. Since this has the installation base 10 and the large crevice between the exoergic plates 
12, exhaust air effectiveness is considered to have fallen and generated. In the examples 3-5 of 
a comparison, the rectangle type crystal was seen on the photograph and many adhesion near 
the core of the exoergic plate 12 was observed especially. However, this inclination is cancelable 
by raising the temperature of the exoergic plate 12. In addition, in the example 5 of a comparison, 
although the check of a crystal was not completed, it was checked that BEMCOT becomes 
yellow a little in a wipe test. On the other hand, in the examples 1-3, they were a wipe test and 
the level which is especially satisfactory at a microphotography judging. Therefore, when 
temperature of the installation base 10 is made into 140 degrees C and the temperature of the 
exoergic plate 12 is set as 100-140 degrees C, adhesion of a resist to the exoergic plate 12 can 
be prevented by setting the installation base 10 and the clearance between the exoergic plates 
12 to 10mm. 

[0029] The above-mentioned experiment is an example, when the temperature of the exoergic 
plate 12 is changed to the installation base 10, adjusts the installation base 10 and the clearance 
between the exoergic plates 12, and should just set up the optimal clearance which prevents 
resist adhesion to the 12th page of an exoergic plate. 
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[0030] 0 As for third example drawing 6 , the outline sectional view of the thermal treatment 
equipment of the third example of this invention is shown. 

[0031] The third example is the case where it enables it to attain equalization of the thickness of 
a wafer W front face, by supposing that spacing of the exoergic plate 12 and the installation base 
10 is fixed, and controlling the temperature of exoergic plate 12 self to the predetermined 
temperature of arbitration. That is, the exoergic plate 12 is penetrated, the temperature 
detection means 37, for example, a thermocouple, is inserted into the seal space 18, the 
temperature between the installation base 10 and the exoergic plate 12 is detected, the 
detecting signal from this thermocouple 37 is transmitted to the temperature controller 38 which 
is a temperature control means, and it is the case where drive the heater power source 39 based 
on the control signal by which data processing was carried out by the temperature controller 38, 
and the temperature of the heater 13 of the exoergic plate 12 is controlled. 
[0032] In addition, since other parts are the same as the first example of the above, and the 
second example in the third example, the same agreement is given to the same part and the 
explanation is omitted. 

[0033] Therefore, by adjusting the exoergic temperature of the exoergic plate 12 and controlling 
whenever [ stoving temperature / of the wafer W in the seal space 18 ] as mentioned above, 
heat-treatment of the management of the circuit pattern on a wafer W front face and the lower 
layer section can be performed equally, and improvement in the precision of the circuit pattern 
on a wafer W front face can be aimed at. 

[0034] Although the above-mentioned example explained the case where the thermal treatment 
equipment of this invention was applied to the spreading developer of a semi-conductor wafer, it 
is not limited to this equipment, and can apply also to heat treatment equipments other than a 
spreading developer, and, of course, can apply also to heat treatment of processed objects, such 
as CDs other than a semi-conductor wafer (for example, a LCD glass substrate). 
[0035] 

[Effect of the Invention] Since it is constituted as mentioned above according to the thermal 
treatment equipment of this invention as explained above, the following effectiveness is acquired. 

[0036] 1) Since it can prevent that the solute which could heat-treat from front flesh-side both 
sides of a processed object, and evaporated with heating adheres to the covering inner surface 
located above a processed object in the shape of dew condensation according to the thermal 
treatment equipment according to claim 1, while being able to reduce generating of particle, 
improvement in the product yield by affix drop of a up to [ a processed body surface ] can be 
aimed at. 

[0037] 2) Since it exhausts through the exhaust port established in this annular exhaust air 
space while according to the thermal treatment equipment according to claim 2 forming seal 
space between an installation base and an exoergic plate and forming an annular flueway in the 
periphery section of this seal space, heat-treatment of processed dignity can be made into 
homogeneity, and thickness of a processed body surface can be made into homogeneity. 
[0038] 3) Since according to the thermal treatment equipment given in claims 3 and 4 the 
temperature of an installation base and the processing space between exoergic plates is 
controlled and a processed object is heat-treated under optimum-temperature conditions, 
improvement in the precision of the circuit pattern on a processed body surface can be aimed 
at. 
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